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(54) SEAT ASSEMBLY WITH SACRIFICIAL BACKREST BREAKOVER FEATURE

(57) An aircraft passenger seat assembly and back-
rest unit (106) attachable to a seat assembly, the backrest
being pivotally attached or fixed, and the backrest unit
including at least one frame member (120) having adja-
cent weakened (138) and intact sections (140) provided
along a peripheral edge, the weakened section having a
first failure load and the intact section having a second
failure load greater than the first failure load such that,
when a load on a backside of the backrest unit exceeds
the first failure load, the weakened section fails and the
intact section deforms allowing a portion of the backrest
unit to tilt forward beyond an upright sitting position to
absorb impact energy.
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Description

BACKGROUND

[0001] Aircraft passenger seats are designed and con-
structed according to government regulations and air-
craft manufacturer specifications. Virtually every aspect
of seat design is thus constrained by requirements im-
posed by safety, weight and cost considerations. Within
these limits the seat must also be aesthetically pleasing,
comfortable to a seated passenger, and functional for
the passenger as well as airline maintenance, repair and
cleaning crews.
[0002] Regulatory requirements for aircraft compo-
nents in the U.S. are based on Title 14 of the Code of
Federal Regulations (C.F.R.) Part 25, which sets out
standards for aircraft airworthiness. For aircraft passen-
ger seats, sections §25.561 and §25.562 of Title 14 spec-
ify requirements for seat structures that may give pas-
sengers a reasonable chance of escaping serious injury
in a minor crash-landing situation.
[0003] Main cabin or "coach" class seats are typically
constructed with a seat bottom frame (bottom chassis)
formed from two or more leg modules and section as-
sembly modules joined together by several beam ele-
ments that connect the leg modules and section assem-
bly modules in spaced-apart relation to each other, and
collectively form a so-called "ladder frame assembly." A
seat bottom unit is mounted on the ladder frame assem-
bly. The seat bottom unit is usually stationary. A backrest
unit is usually pivotally mounted between two of the sec-
tion assembly modules so that the angle of the backrest
unit can be controlled for safety, comfort and passenger
ingress and egress past the rear of the seat. Because of
the relatively short pitch between rows of seats in the
main cabin, the normal range of pivoting motion of the
backrest unit is limited. The degree of rearward recline
motion is constrained by the position of the rearward row
of seats and the requirement to leave the aft-seated pas-
senger with enough room to enter and exit his or her own
seat as well as use the meal tray. The degree of forward
motion of the backrest unit is typically limited to a position
where the backrest is in a full upright position for taxi,
take-off and landing (TTOL).
[0004] Passenger seats are typically designed where-
by the backrest unit will not move beyond the forward
and rear positions under normal circumstances (i.e., reg-
ular or standard use including abuse loads). However,
provision must also be made for the abnormal situation
where severe G-force loads may propel a passenger for-
ward toward the backrest unit directly in front of them. In
such cases, the backrest unit must be allowed to move
forward beyond the full upright position (i.e., breakover)
in a controlled manner to minimize or reduce injury to a
passenger who may be thrown against the backrest unit
during an emergency deceleration (e.g., high G-force)
event.
[0005] For aircraft passenger seats, 14 C.F.R. §25.562

requires that for a high G-force event (e.g., 16Gs) where
head contact with seats or other structures may occur,
some type of protection must be provided so that the so-
called "Head Injury Criterion" (HIC) does not exceed 1000
units. 14 C.F.R. §25.785 has a primary goal of protecting
occupants from serious injury during hard landing con-
ditions, including injurious interactions of the head and
neck (ref ANM-115-17-002). Conventional methods to
generate a low HIC score typically involve either spacing
passenger seats far enough apart to avoid head contact,
thereby severely limiting options for seating arrange-
ments which increase the number of seats within the cab-
in, or building a breakover mechanism into the backrest
unit.
[0006] In conventional breakover mechanisms, brea-
kover may occur when a passenger impacts a forward
backrest unit with enough force to actuate a mechanism
built into the seat structure which allows the backrest to
tilt forward beyond the full upright position. The move-
ment of the backrest unit in response to a passenger
impact may dissipate energy and lower the HIC score.
In addition to the HIC score, damage done to the backrest
during a high G-force event must not prevent passenger
egress or harm the passengers after an event. For ex-
ample, the seat must stay largely intact after an event.
[0007] While mechanical assemblies exist for provid-
ing breakover in a backrest unit, such assemblies tend
to complicate the seat design, add weight, add cost, and
are prone to wear and failure. Thus, there exists a need
for a breakover solution that is economical, allows for
smaller packaging, and reduces part count, among other
advantages.

BRIEF SUMMARY

[0008] In one aspect, embodiments of the inventive
concepts disclosed herein are directed to an aircraft pas-
senger seat assembly including a support frame, a seat
bottom unit mounted on the support frame, and a back-
rest unit pivotally mounted to the support frame. The
backrest unit is configured to pivot relative to the support
frame between an upright position and a reclined posi-
tion. The backrest unit includes at least one frame mem-
ber having a weakened section and an adjacent intact
section positioned along a peripheral edge of the at least
one frame member, the weakened section having a first
failure load and the intact section having a second failure
load greater than the first failure load such that, when a
load on a backside of the backrest unit exceeds the first
failure load, the weakened section is configured to fail
and the intact section is configured to deform thereby
allowing a portion of the backrest unit above the weak-
ened and intact sections to move forward beyond the
upright position to absorb impact energy.
[0009] In some embodiments, the at least one frame
member is a tubular body and the weakened section is
an elongated cut coupled together with at least one spot
weld configured to break thereby allowing the cut to open.
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[0010] In some embodiments, the tubular body has ad-
jacent sides and the weakened section is an elongated
cut extending along a portion of at least two of the adja-
cent sides.
[0011] In some embodiments, the weakened section
and the adjacent intact section together form an annular
section around the peripheral edge of the tubular body.
[0012] In some embodiments, the backrest unit pivots
about a first pivot axis and the weakened and intact sec-
tions are positioned spaced above the first pivot axis.
[0013] In some embodiments, the at least one frame
member is a U-shaped frame member having spaced
apart ends pivotally attached to the support frame,
wherein the weakened and intact sections are symmet-
rically provided on each of the spaced apart ends posi-
tioned above the respective pivotally attached spaced
ends.
[0014] In some embodiments, the support frame is sta-
tionary and includes at least two leg modules, at least
two section assembly modules, and at least two beam
elements connecting the at least two leg modules and
the at least two section assembly modules in spaced-
apart relation to each other, wherein the backrest unit is
pivotally mounted between two of the at least two section
assembly modules.
[0015] In some embodiments, the backrest unit in-
cludes an upper portion supporting a headrest unit.
[0016] In some embodiments, the at least one frame
member is a metal part.
[0017] In another aspect, embodiments of the inven-
tive concepts disclosed herein are directed to an aircraft
passenger seat assembly including a support frame, a
seat bottom unit mounted on the support frame, and a
backrest unit mounted to the support frame, the backrest
unit providing a fixed sitting position. The backrest unit
includes at least one frame member having a weakened
section and an adjacent intact section positioned along
a peripheral edge of the at least one frame member, the
weakened section having a first failure load and the intact
section having a second failure load greater than the first
failure load such that, when a load on a backside of the
backrest unit exceeds the first failure load, the weakened
section is configured to fail and the intact section is con-
figured to deform thereby allowing a portion of the back-
rest unit above the weakened and intact sections to move
forward beyond the fixed sitting position.
[0018] In yet another aspect, embodiments of the in-
ventive concepts disclosed herein are directed to a back-
rest unit attachable to a support frame for providing an
upright sitting position. The backrest unit includes at least
one frame member having a weakened section and an
adjacent intact section positioned along a peripheral
edge of the at least one frame member. The weakened
section has a first failure load and the intact section has
a second failure load greater than the first failure load
such that, when a load on the least one frame member
exceeds the first failure load, the weakened section is
configured to fail and the intact section is configured to

deform thereby allowing a portion of the backrest unit
above the weakened and intact sections to move forward
beyond the upright sitting position.
[0019] Embodiments of the inventive concepts can in-
clude one or more or any combination of the above as-
pects, features and configurations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Implementations of the inventive concepts dis-
closed herein may be better understood when consider-
ation is given to the following detailed description thereof.
Such description makes reference to the included draw-
ings, which are not necessarily to scale, and in which
some features may be exaggerated and some features
may be omitted or may be represented schematically in
the interest of clarity. Like reference numerals in the
drawings may represent and refer to the same or similar
element, feature, or function. In the drawings:

FIG. 1 is a front perspective view of a seating unit
equipped with backrest units having a sacrificial
breakover feature according to an embodiment of
the invention;

FIG. 2 is a back view of the seating unit shown in
FIG. 1;

FIG. 3 is a side view of the seating unit shown in FIG.
1;

FIG. 4 is a front perspective view of a frame member
of a backrest unit according to an embodiment of the
invention;

FIG. 5 is a detailed view of a portion of the frame
member shown in FIG. 4; and

FIGS. 6a-6c shows respective upright, reclined and
breakover positions of a backrest unit for use with a
seat assembly.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0021] The inventive concepts are described hereinaf-
ter with reference to the accompanying drawings in which
exemplary embodiments are shown. However, the inven-
tive concepts may be embodied in many different forms
and should not be construed as limited to the represent-
ative embodiments set forth herein.
[0022] FIGS. 1-3 illustrate respective front, back and
side views of a non-limiting example of a seat assembly
100 for use in an aircraft passenger cabin, for example,
a main passenger cabin. The seat assembly 100 shown
includes three laterally adjacent seats forming a single
row. Other examples of seat assemblies can include sin-
gle seats, two laterally adjacent seats, more than three
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laterally adjacent seats, and other arrangements of
seats. The seat assembly 100 generally includes a sta-
tionary support frame 102, a seat bottom unit 104 mount-
ed on the support frame, and individual backrest units
106 mounted to the support frame. The support frame
102 attaches to floor tracks using conventional mecha-
nisms such as track fasteners. In some embodiments,
the support frame 102 includes at least two leg modules
108 and at least two section assembly modules 110 or
"spreaders" joined by transverse beam elements 112 that
connect the leg modules and section assembly modules
in spaced-apart relation to each other. The section as-
sembly modules optionally support armrests 114 config-
ured to pivot between stowed and use positions. The seat
bottom unit 104 may include joined or separate seat bot-
tom assemblies 116 each including a rigid seat pan, cush-
ion element positioned atop the rigid seat pan, and dress
cover. The seat bottom unit 104 may be stationary or the
individual seat bottom assemblies 116 may adjust inde-
pendently or together with backrest recline motion. In
some embodiments, each individual seat bottom assem-
bly 116 is positioned between two section assembly mod-
ules 110.
[0023] Individual backrest units 106 mount to the sup-
port frame 102. In some embodiments, each backrest
unit 106 is pivotally attached between two of the section
assembly modules 110 and is configured to pivot be-
tween an upright position for taxi, take-off and landing
(TTOL), and a reclined position for comfort during flight.
Known recline mechanisms can be utilized to lock the
backrest unit angle and return an unloaded backrest unit
to the upright position. In some embodiments, each back-
rest unit 106 is fixed providing a fixed upright sitting po-
sition. Like the seat bottom assemblies 116, each back-
rest unit 106 may include at least one rigid frame element,
a cushion element supported by the rigid frame element,
and a dress cover. Backrest units 106 may include inte-
grated headrests or separate headrests may be coupled
atop the backrest unit. In some embodiments, headrests
may be adjustable to enhance comfort.
[0024] The ability of the individual backrest units 106
to recline, and the degree of rearward recline motion of
each backrest unit, may be constrained by the position
of the rearward row of seats and/or the seat construction
itself. The degree of forward pivoting motion of the back-
rest units 106, or the fixed angle of a stationary backrest
unit, is limited to a full upright position for TTOL.
[0025] During typical or "standard" use, which corre-
sponds to a first condition of the breakover feature as
discussed further below, the backrest unit 106 is prevent-
ed from moving forward beyond the upright position. As
used herein, the term "movement" or "move" with respect
to backrest unit motion forward beyond the upright sitting
position, may include one or more of pivoting, tilting, ro-
tation, torsion, and translational movements. During typ-
ical or standard use, the backrest units 106 are routinely
subjected to small loads, i.e. load values below a prede-
termined threshold value, imposed by the seat occupant

and others pushing, pulling or leaning on the backrest
unit, such as regularly occurs during seat ingress/egress,
hard landings, short stops, etc. During atypical or "non-
standard" use, corresponding to a second condition of
the breakover feature as discussed further below, at least
a portion of the backrest unit 106 moves forward, move-
ment as defined above, beyond the upright sitting posi-
tion. During atypical or non-standard use, large loads,
i.e. load values above a predetermined threshold value,
imposed on a backside of the backrest unit 106 cause
the backrest unit to move forward beyond the upright
sitting position. Large loads on a backrest unit 106 can
occur during high G-force events, for example about
16Gs, such as from a head strike from an aft-seated pas-
senger. In the event of a large load on the backside of
the backrest unit 106, a load exceeding a predetermined
threshold value, an element of the backrest unit is con-
figured to "fail" such that an adjacent portion of the ele-
ment is configured to deform thereby allowing a portion
of the backrest unit to move forward beyond the upright
position to absorb impact energy.
[0026] While some conventional breakover mecha-
nisms utilize accelerometers and inertia devices to de-
couple the backrest responsive to exceeding threshold
G-forces, regardless of actual backrest impact, the brea-
kover feature of the present invention maintains the cou-
pling between the backrest unit and the support frame,
and in some embodiments, requires backrest impact to
change the breakover feature from a first condition to a
second condition. In other words, in some embodiments,
regardless of the magnitude of the G-force event, only
those backrest units 106 subject to a load exceeding a
predetermined threshold value will breakover.
[0027] Benefits of the breakover feature disclosed
herein include, but are not limited to, prevention or re-
duction of injuries to passengers seated in the aircraft
seats in situations where severe G-force loads may pro-
pel the passengers forward toward the backrest unit di-
rectly in front of them, as well as preservation of the struc-
tural integrity of unstruck backrest units. The controlled
forward movement of the backrest unit due to the action
of the breakover feature in response to an impact during
a high G-force event may dissipate energy and lower the
Head Injury Criterion (HIC) score as well as reduce neck
injury, egress, or harm potential, to ensure adherence to
requirements delineated in 14 C.F.R. §25.785 without
having to increase the seat pitch between seats.
[0028] FIGS. 1-3 show the backrest units 106 each in
their respective full upright position for TTOL. Again, the
backrest units 106 may be pivotally attached or may be
stationary. In embodiments in which the backrest units
106 pivot relative to the attached support frame 102, the
backrest units are pivotally attached at one end and pivot
about a horizontal pivot axis. Under typical or standard
use, adjustable backrest units 106 may be selectively
reclined rearward but are prevented from moving forward
beyond the full upright TTOL position shown.
[0029] FIG. 4 shows a non-limiting example of a frame
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member 120 of one of the backrest units. The frame
member 120 is rigid and forms the general shape of the
backrest unit and includes upper and lower portions 122,
124. In some embodiments, the upper portion 122 sup-
ports a headrest pan 126 and the lower portion 124 sup-
ports, for example, a backrest pan or webbing 128. In
some embodiments, the frame member 120 is a contin-
uous U-shaped frame member having a top portion con-
necting spaced apart side portions 130, 132 each having
an end 134, 136 attachable to the support frame. In the
case of a pivoting backrest unit, the ends 134, 136 are
pivotally attachable to the support frame, such as be-
tween two spaced section assemblies, such that the
frame member and backrest unit pivot about a horizontal
pivot axis 118 between the upright and reclined positions.
[0030] In some embodiments, the frame member 120
is a metal part. In some embodiments, the frame member
120 is a composite part or includes both metal and com-
posite parts. In some embodiments, the frame member
120 is a tubular body having a round profile, or a rectan-
gular profile having adjacent sides. The breakover fea-
ture as shown is implemented as a weakened section
138 provided on each of the spaced portions 130, 132
positioned above the horizontal pivot axis 118. The weak-
ened sections 138 are symmetrically positioned on both
sides of the frame member 120 and at the same height
above the pivot axis to constrain breakover movement
to substantially the forward direction, as lateral backrest
unit motion may encroach into the aisle in the case of the
aisle seat or into the seat space of an adjacent passenger
in the case of all seats.
[0031] In some embodiments, the breakover feature is
formed as an annular section around each frame portion
130, 132. The annular section includes a first part and a
second part adjacent the first part continuously along the
annular section. In some embodiments, the first part is
the weakened or "sacrificial" section 138 having a first
condition and a second condition. In the first condition,
the weakened section 138 remains structurally intact dur-
ing the typical or regular use of the backrest unit. In the
second condition, the weakened section 138 fails, such
as by breaking, for the atypical use. The weakened sec-
tion 138 changes from the first condition to the second
condition responsive to a load applied on the backrest
unit, such as from a passenger head strike, exceeding a
predetermined threshold load value causing the weak-
ened section to fail or break.
[0032] In some embodiments, the weakened section
138 is provided along a portion of the peripheral edge of
the frame member 120 and has a first failure load corre-
sponding to the predetermined threshold value load. An
intact section 140 of the frame member is positioned ad-
jacent the weakened section 138, such as along the an-
nular section, and has a second failure load greater than
the first failure load. When the predetermined threshold
load value on the backrest unit is exceeded, the lesser
failure load of the weakened section 138 as compared
to the intact section 140 causes the weakened section

to fail or break, thereby weakening the annular section
relative to the surrounding portion of the frame member
and consequently causing the adjacent intact section 140
to deform allowing a portion of the backrest unit to move
forward or "breakover" beyond the upright sitting position.
In the case of a metal frame member part, deformation
may include bending without breaking such that the
frame member portions above and below the annular
section remain coupled together.
[0033] FIG. 5 shows part of the spaced portions 130,
132 of the frame member 120. In the non-limiting example
shown, the weakened section 138 is formed as an elon-
gated cut 142 through a portion of the frame member
along adjacent sides, and opposing sides of the cut are
coupled together with at least one spot weld 144. To con-
strain the backrest unit to breakover movement in the
forward direction, a weakened section 138 may be pro-
vided along a portion of a back and at least one side of
each spaced portion of the frame member 120 such that
the adjacent intact section 140 is provided forward of the
weakened section 138 with respect to the seat direction.
For example, an elongated the cut 142 may extend
through the frame member 120 along the backside and
partway along a portion of one or more sides adjacent
the backside, and the spot welds 144 may be provided
in spaced apart relation along the length of the elongated
cut. Responsive to loading exceeding the threshold val-
ue, the spot welds 144 break, in some embodiments in
sequence, to "open" the cut thereby causing the adjacent
intact portion 140 to deform from the remaining force al-
lowing a portion of the backrest unit to move (e.g., tilt)
forward beyond the upright position. The length and po-
sition of the elongated cut 142, number, placement and
size of the spot welds 144, and dimension and shape of
the intact portion 140 can be customized such that the
breakover performs as intended. In lieu of a cut, weak-
ened sectiona can also be provided incorporating other
features including, but not limited to, variable wall thick-
nesses and alternative coupling fasteners.
[0034] In some embodiments, the weakened section
138 is positioned above the attached end of the frame
member to the support frame, and particularly above the
horizontal pivot axis in the case of a pivoting backrest
unit, such that breakover causing the elongated cut to
"open" causes the portion of the backrest unit above the
weakened section to move forward beyond the upright
position while the portion of the frame member below the
weakened section remains stationary. Because exposed
sharp metal edges can cause injury to passengers during
impact and egress after impact, the weakened sections
136 may remain concealed in both the first and second
conditions with a covering such as one or more of
shrouds, cushion elements and dress covers.
[0035] Other frame member configurations are possi-
ble. For example, a solid frame member may have a cut
through a portion of the frame providing the weakened
section, or alternatively, the sectional profile of the solid
frame member at the weakened section may differ as
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compared to the frame profiles immediately above and
below in order to to constrain the condition change to the
weakened section. In the case of composite frame mem-
bers likely to break as opposed to deform, frame member
may include composite and metal parts with the weak-
ened section provided on the metal part.
[0036] FIGS. 6a-6c show exaggerated backrest unit
106 positions in each of the full upright position (FIG. 6a),
full reclined position (FIG. 6b), and backrest breakover
(FIG. 6c) with respect to vertical for comparison. As ev-
ident from the comparison, the backrest unit position after
breakover is forward of the full upright position as a result
of the weakened section failing and the intact section
deforming to allow the portion of the backrest unit above
the breakover feature to move forward. Forward move-
ment is constrained by the construction of the intact sec-
tion such that the backrest unit does not break free and
detach.
[0037] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only and are not intended to limit the
scope of the present disclosures. Indeed, the novel meth-
ods, apparatuses and systems described herein can be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
methods, apparatuses and systems described herein
can be made without departing from the scope of the
invention as defined by the claims.

Claims

1. An aircraft passenger seat assembly, comprising:

a support frame (102);
a seat bottom unit (104) mounted on the support
frame; and
a backrest unit (106) pivotally mounted to the
support frame, the backrest unit configured to
pivot relative to the support frame between an
upright position and a reclined position, the
backrest unit including at least one frame mem-
ber (120) having a weakened section (138) and
an adjacent intact section positioned along a pe-
ripheral edge of the at least one frame member,
the weakened section having a first failure load
and the intact section (140) having a second fail-
ure load greater than the first failure load such
that, when a load on a backside of the backrest
unit exceeds the first failure load, the weakened
section is configured to fail and the intact section
is configured to deform thereby allowing a por-
tion of the backrest unit above the weakened
and intact sections to move forward beyond the
upright position.

2. The aircraft passenger seat assembly according to
claim 1, wherein the backrest unit pivots about a first

pivot axis (118) and the weakened and intact sec-
tions are positioned spaced above the first pivot axis.

3. The aircraft passenger seat assembly according to
claim 1 or 2, wherein the support frame is stationary
and comprises:

at least two leg modules (108);
at least two section assembly modules (110);
and
at least two beam elements (112) connecting
the at least two leg modules and the at least two
section assembly modules in spaced-apart re-
lation to each other;
wherein the backrest unit is pivotally mounted
between two of the at least two section assembly
modules.

4. The aircraft passenger seat assembly according to
any preceding claim, wherein the backrest unit in-
cludes an upper portion supporting a headrest unit.

5. An aircraft passenger seat assembly, comprising:

a support frame (102);
a seat bottom unit (104) mounted on the support
frame; and
a backrest unit (106) mounted to the support
frame, the backrest unit providing a fixed sitting
position, the backrest unit including at least one
frame member (120) having a weakened section
(138) and an adjacent intact section (140) posi-
tioned along a peripheral edge of the at least
one frame member, the weakened section hav-
ing a first failure load and the intact section hav-
ing a second failure load greater than the first
failure load such that, when a load on a backside
of the backrest unit exceeds the first failure load,
the weakened section is configured to fail and
the intact section is configured to deform thereby
allowing a portion of the backrest unit above the
weakened and intact sections to move forward
beyond the fixed sitting position.

6. The aircraft passenger seat assembly according to
any preceding claim, wherein the at least one frame
member is a tubular body and the weakened section
is an elongated cut coupled together with at least
one spot weld configured to break thereby allowing
the cut to open.

7. The aircraft passenger seat assembly according to
claim 6, wherein the tubular body has adjacent sides
and the weakened section is an elongated cut ex-
tending along a portion of at least two of the adjacent
sides.

8. The aircraft passenger seat assembly according to
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claim 6 or 7, wherein the weakened section and the
adjacent intact section together form an annular sec-
tion around the peripheral edge of the tubular body.

9. The aircraft passenger seat assembly according to
claim 6, 7 or 8, wherein the at least one frame mem-
ber is a U-shaped frame member having spaced
apart ends attached to the support frame, wherein
the weakened and intact sections are symmetrically
provided on each of the spaced apart ends posi-
tioned above the respective attached spaced ends.

10. The aircraft passenger seat assembly according to
any preceding claim, wherein the at least one frame
member is a metal part.

11. A backrest unit attachable to a support frame and
providing an upright sitting position, the backrest unit
comprising:

at least one frame member (120) having a weak-
ened section (138) and an adjacent intact sec-
tion (140) positioned along a peripheral edge of
the at least one frame member;
wherein the weakened section has a first failure
load and the intact section has a second failure
load greater than the first failure load such that,
when a load on the least one frame member
exceeds the first failure load, the weakened sec-
tion is configured to fail and the intact section is
configured to deform thereby allowing a portion
of the backrest unit above the weakened and
intact sections to move forward beyond the up-
right sitting position.

12. The backrest unit according to claim 11, wherein the
at least one frame member is a tubular body and the
weakened section is an elongated cut coupled to-
gether with at least one spot weld configured to break
thereby allowing the cut to open.

13. The backrest unit according to claim 12, wherein the
tubular body has adjacent sides and the weakened
section is an elongated cut extending along a portion
of at least two of the adjacent sides.

14. The backrest unit according to claim 11, 12 or 13,
wherein the at least one frame member is a U-
shaped frame member having spaced apart ends,
and wherein the weakened and intact sections are
symmetrically provided on each of the spaced apart
ends.

15. The backrest unit according to any of claims 11 to
14, wherein the at least one frame member is a metal
part.
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